Background: Borderline personality disorder has been related to personality traits such as antisocial traits, impulsivity or neuroticism. However, little attention has been given to psychopathic traits and the role they play on the disorder.
Introduction
Borderline Personality Disorder (BPD) is described as a severe mental condition characterized by high affective instability, impulsive behaviors, autolytic attempts, or unstable interpersonal relationships [1] . Previous literature on BPD has focused mainly on symptoms of mood and anxiety and self-injurious behavior [2, 3] but relatively little is known about the association between borderline personality disorder and psychopathic traits.
Psychopathy is a mental condition characterized by a deficit of emotional processing, interpersonal relationships and self-regulation. Individuals with psychopathic traits engage in callous and manipulative behavior with others and exhibit antisocial and impulsive behaviors [4] . The predominant model of psychopathy during the last two decades has been the two-factor model [5] , 1) Publication date between 1980 and 2017; 2) English language and 3) Papers including psychopathy related to borderline personality disorder, or vice versa.
The following keywords were used in the title, summary or full text of the papers in order to make the initial selection of the bibliographic search: "borderline personality disorder", "borderline traits", "borderline states", "psychopathy ", "psychopathic".
According to their importance in psychiatric and psychological research, the electronic databases used in the review were the following: Pubmed, PsycInfo, Google Scholar and Scopus. Results obtained from the initial selection for each database are shown in (Table 1 and Figure 1 ).
Results
Regarding the BPD relationship with both of the psychopathy model factors, a closer association with factor 2 has been reported in several articles compared to factor 1. In this way, Miller, et al. [11] showed a significant correlation between vulnerable narcissism, BPD and factor 2 of psychopathy, and between BPD and F2 as well. However, this study has associated this correlation to the presence of shared personality traits, so the authors controlled certain domains of Five Personality Factor Model (FFM), such as neuroticism and low acceptability, and, after this, the correlation between BPD and factor 2 psychopathy was reduced. Huchzermeier, et al. [12] reported that prisoners with BPD obtained a significantly higher score in F2 compared to the control group while in F1 there were hardly any differences.
In this way, Warren, et al. [18] observed, in a sample of jailed women, a significantly higher score of inmates BPD for F2. Conn, et al. [6] also found a relationship between psychopathy and BPD scores in a sample of imprisoned inmates, a relationship that is mainly due to F2 since F1 did not correlate with BPD scores. Furthermore, this significant and positive link of BPD with F2 was also found in the results of Blonigen, et al. [19] , who, in addition, obtained significant correlations between BPD and lifestyle, antisocial traits and their mediating role in the link between psychopathy and post-traumatic stress disorder (PTSD).
This positive correlation between F2-BPD and a negative correlation between F1-BPD was also demonstrated in Hunt, et al. [20] study, showing that this relationship was similar for men and women. Results indicated a moderate negative genetic and non-shared environmental factors overlap between F1 and borderline feafrom which most self-report measures of psychopathy have been constructed. Factor 1 (F1) is related to the interpersonal and affective components of psychopathy, such as a lack of remorse or guilt, manipulative, egocentric and grandiose attitude, and/or a lack of empathy. On the other hand, factor 2 (F2) refers to impulsive-antisocial behaviors, such as the susceptibility to boredom, difficulties for planning, irresponsibility, aggression and delinquency [5] .
Psychopathy has traditionally been linked to the diagnosis of Antisocial Personality Disorder (APD), but recent research suggests that APD is related only to certain aspects of Factor 2 of psychopathy [6] . Stanlenheim and Von Knorring [7] suggested that borderline personality disorder was even closer to psychopathy than antisocial personality disorder, since APD is mainly limited to behavioral alterations, whereas BPD presents affective and interpersonal deficits in the same line as psychopathy. According to the Diagnostic and Statistical Manual of Mental Disorders, 5
th edition (DSM-V) [1] APD shares the domains of the Personality Inventory for DSM-V (PID-5) [8] disinhibition and antagonism with psychopathy but does not include interpersonal efficacy, emotional resilience and intrinsic temperament elements despite of many authors consider as the characteristics of psychopathy [9] .
Other studies [10] , correlate BPD with factor 2 of psychopathy. Research focused on psychopathy factors suggest that BPD traits are more strongly associated with F2 traits than with F1 traits [11, 12] . This relationship may be due to the symptoms shared between the secondary psychopath and patient with BPD, such as impulsivity, emotional instability and reactive aggression [13] .
Besides, preliminary research suggests that the presence of high scores in PCL Revised (PCL-R, [4] ) may increase the risk of suffering BPD in women, but not in men [13, 14] . According to this, Rogers, et al. [15] observed a greater comorbidity between psychopathy and BPD in women than in men. This is why some researchers have argued that psychopathy represents a feminine phenotypic expression of personality disorder [16] .
Neurological and cognitive similarities have also been described for both syndromes, psychopathy and BPD, with functional abnormalities observed at the prefrontal level and in the amygdala, associated with such features as reactive aggression, disinhibition and affective intensity [17] .
The objective of this study is to review the scientific literature on psychopathy and psychopathic traits and their relationship with borderline personality disorder.
Methods
The inclusion criteria for papers in this review were: ality (CAPP, [24] ) and the Comprehensive Assessment of the Borderline Personality (CABP, Cook, et al. [25] ) found some results indicating that PPD and BPD symptoms are gender-related, but there seems to be no consistency with BPD and PPD being gender variants of the same disorder.
This overlap between borderline personality disorder and psychopathic features was also studied by Chabrol and Leichsenring [26] in a non-clinical sample of adolescents, using the Borderline Personality Inventory (BPI) and Levenson Self-Report Psychopathy Scale (LSRP), showing significant correlations between the core criteria of the borderline personality organization and the psychopathic features. In this way, Centifanti, et al. [27] examined the relationship between the different facets of psychopathy, psychopathic traits and the strategies used by men and women to mate. The authors concluded that egocentric psychopathic traits are related to antisocial psychopathic traits, BPD traits, tures. On the contrary, there was a genetic and nonshared environmental factors overlap between F2 and BPD. According to the authors, these results indicate that factors increasing F1 are protective against the BPD features and factors increasing F2 give rise to BPD features, and vice versa.
Following this association between BPD and psychopathy factors, Sprague, et al. [21] found a negative association of F1 and a positive association of F2 with borderline traits showing, moreover, how this BPD-F2 relationship is stronger in women than in men. Contrary to this, results of Verona, et al. [13] showed that BPD-F2 association is strong in both sexes, while BPD-F1 ratio only occurred in men. The study by Khan, et al. [22] also observed a similar significant BPD-F2 association for both sexes. These results agree with those of Viljoen, et al. [23] who, using classifications of prototypes of the Psychopathic Personality disorder (PPD) and BPD of Comprehensive Assessment of Psychopathic Person- lianism, narcicism and psychopathy and cluster B personality disorders, showing gender differences for all traits and disorders, with men with significantly higher scores in machiavellianism, psychopathy and APD and women in BPD, histrionic disorder of personality and narcissistic personality disorder. It was also shown that for men, psychopathy was the only significant predictor of BPD, while for women, both psychopathy and machiavellianism were the strongest BPD predictors.
Finally, the review by Sarkar, et al. [17] , extended the BPD-psychopathy association through the neurobiological level, finding structural alterations in both of the cases in frontal, temporal and limbic regions, which implies executive functions and memory tasks deficits and emotional processing as well ( Table 2 ).
Discussion
In this review, we have synthesized the existing literature on the relationship between psychopathy and borderline personality disorder.
The selected studies suggest an association between BPD and factor 2 of psychopathy whereas only the study by Khan, et al. [22] finds a significant correlation between BPD and factor 1 although to a lesser extent than for F2. These results agree with those observed in the previous literature, where studies such as those of Widiger [10] , Miller, et al. [11] and Huchzermeier, et al. [12] establish a stronger association between BPD and F2 than between BPD and F1. They explain this relationship through the fact that secondary psychopaths and BPD patients share symptoms such as impulsivity, emotional instability and reactive aggression [13] . This explanation found also agrees with the results of the study by Miller, et al. [11] , who explains the association between BPD and F2 by an overlap of shared personality traits.
This association is also confirmed in genetic and neurobiological data with the results from the study by Hunt, et al. [20] and the study by Sarkar, et al. [17] . The first study observed that factors increasing F1 are protective of BPD symptoms and that those increasing F2 produce BPD symptoms and vice versa, due to a nonshared genetic and environmental overlap between F1 and BPD and a positive overlap between F2 and BPD. The second study showed how in BPD and in psychopathy similar structural and functional deficits are observed in frontal, temporal and limbic regions, which implies a series of neuropsychological alterations. However, it highlights the scarcity of experimental neurobiological and neuropsychological data that defend the superposition of traits. More information on this could influence both the concept and the treatment of both disorders.
Huchzermeier, et al. [12] and Murphy and Vess [28] results also associate F2 with Antisocial Personality Disorder. However, Murphy and Vess [30] indicated that the correlation between APD and F2 is weaker than the correlation between BPD and F2, according to Stanlenstrategies of retention of the couple, furtive search for partners and coercion, and that antisocial psychopathic traits show a stronger association with the borderline traits.
Similarly, Newhill, et al. [28] divided borderline personality disorder into four subgroups, with different levels of psychopathy, with the aim of studying the possible benefits of each subgroup from the Dialectical Behavior Therapy (DBT). Subgroup 1, called impulse/antisocial, achieved high levels of psychopathy and, according to the study, would benefit from a greater emphasis on learning impulse control and behavior planning skills. Subgroup 2, called low psychopathic, had the lowest psychopathic score and would benefit from a traditional DBT treatment. Subgroup 3, called interpersonally exploitative/narcissistic, represents the affective and interpersonal aspects of Factor 1 of psychopathy. According to Newhill, et al. [28] this group would benefit from an interpersonal skills training of the DBT. Finally, subgroup 4, called high psychopath/antisocial, scored high on psychopathy but the authors didn't specify the possible benefits from this therapy.
In this way of studying the possible relationship between these two disorders, the study by Chakhssi, et al. [29] focused on a clinical case in which a schema therapy treatment is applied to a forensic patient with psychopathic features. Schema therapy is a psychotherapeutic approach with demonstrated efficacy in patients with borderline personality disorder. After the completion of the therapy the patient recovered a high level of functionality, with a full-time job, and without interpersonal relationship problems (with his wife or his son, for example). In addition, the patient abandoned drug abuse and criminal behavior. These improvements were still observed three years after the end of treatment. Also, this relationship is observed in the review of Murphy and Vess [30] about the overlap between Cluster B personality disorders and between these and psychopathy, within which we have found the study by Stanlenheim and von Knorring [7] whose results shown an association between BPD and psychopathy, an association that also occurs between psychopathy and APD, but while APD is limited to the behavioral descriptors of psychopathy, BPD also includes symptoms of emotional instability and interpersonal relationships problems that resemble the affective and interpersonal deficits of the psychopath. However, Herpertz, et al. [31] studied emotional processing in psychopaths and BPD patients through psychophysiological measures, indicating a general affective information deficit process, regardless of whether the stimuli were negative or positive, in the psychopaths, while BPD subjects showed adequate emotional processing.
Following the study about the overlap between Cluster B personality disorders and psychopathy, Vossen, et al. [32] explored the relationships between machiavel- The approval rate of BPI and LSRP were high. Significant correlations between the structural criteria of the borderline personality organization and the psychopathic features.
Identifying Previous research suggests a higher comorbidity between psychopathy and BPD in women than in men [15] . Certain researchers argued that psychopathy represents a feminine phenotypic expression of personality heim and Von Knorring [7] , since BPD includes symptoms of emotional and interpersonal instability, observed in the psychopath, which does not occur in APD, limited to behavioral alterations. lationship between psychopathic traits and BPD may be conditioned by gender, specifically by a greater presence of psychopathy in female BPD, [14, 16] , review of literature did not show consistent evidence for an association with sex.
However, whether this relationship reflects real comorbidity between BPD and factor 2 of psychopathy cannot be resolved as yet. So, future research could focus on the way that psychopathic characteristics affect the phenomenological presentation of BPD and defines different clinical subtypes or different functional outcomes in BPD patients.
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disorder [16] . The influence of gender in the BPD-psychopathy association has shown little consistency in the results of this review. The articles showed a greater association between men with psychopathy and between women with BPD. However, only one study [21] showed a stronger relationship between the borderline traits and F2 in women, while another [13] showed a greater correlation between F1 and BPD symptoms in men. The rest of articles observed a strong association between psychopathy and BPD for both sexes.
Finally, only two articles studied a common treatment for psychopathy and BPD. Specifically, both studies have studied the efficacy of treatments applied to BPD, such as scheme therapy [29] or Dialectical Behavior Therapy (DBT) [28] , in psychopathic patients, obtaining in both cases positive results.
These common features between BPD and psychopathy are reminiscent of the heboidophrenia historical concept described by Kahlbaum [33] . This disorder affects mental and social behavior changing character and personality and includes antisocial behavior and criminal actions. For Kahlbaum, heboidofrenia is manifested in adolescents who do not follow the norms of coexistence behavior, that are characterized by their own limits search that derive from their own identity, which leads them to impulsive and risky behaviors.
According to the findings compilated in this review, an epidemiological and phenomenological relationship of BPD syndrome and the psychopathic syndrome can be confirmed. BPD features are highly represented in subjects with psychopathy as well as psychopathic traits are highly prevalent in patients with BPD. However, whether this relationship reflects real comorbidity or is the result of a nosological overlapping of the impulsive/unstable diagnostic criteria of BPD and the impulsive items of factor 2 of psychopathy cannot be resolved as yet.
An interesting line of future research might address how psychopathic features, in a dimensional way, could affect the phenomenological presentation of the different BPD subjects, probably defining distinct clinical subtypes associated to different functional outcomes. This could improve our predictive capacities over the course and outcome of the patients and should provide further knowledge about specific treatment needs for BPD patients with increased psychopathic rates.
Conclusions
This review suggests an overlap between borderline personality disorder and factor 2 of psychopathy, which refers to a series of impulsive behaviors such as a lack of planning and irresponsibility and antisocial behavior such as aggression and delinquency [5] . No relationship has been found between the BPD and factor 1, which refers to interpersonal and affective symptoms such as a lack of guilt and empathy, grandiosity, etc. [5] .
Although preliminary research suggests that the re-
